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Abstract: The fish family Kasidoroidae Robins and de Sylva (1965) is shown to be based on Atlantic

specimens of the unusual prejuvenile stage of the xenoberyciform genus Gibberichthys Parr (1933). Kasidoron

edom Robins and de Sylva (1965) is treated as the prejuvenile stage of Gibberichthys pumilus Parr (1933).

Kasidoron latifrons Thorp (1969). described from a prejuvenile specimen from the western Indian Ocean, is

confirmed to be a separate species, G. latifrons; it is now known from the Indian Ocean and the western and

southwestern parts of the Pacific Ocean. Ontogenetic changes from the larval stage to the adult are discussed

and illustrated forG. pumilus, particularly the development and loss of the pelvic appendage —a modified third

pelvic fin ray —and the development of crests on the head. The prejuvenile stage is found in epipelagic waters,

and adults apparently occur in the lower mesopelagic and perhaps upper bathypelagic levels; adults probably

do not undergo daily vertical migration. Additional notes on biology are included.

Introduction Mirapinniformes. Robins (1966) provided addi-

A new family of fishes, the Kasidoroidae, was tional comments on the family and order. Myers

established by Robins and de Sylva (1965) for a and Fre.hofer (1966) compared the family

small western Atlantic species characterized by a Kasidoroidae (incorrectly spelled by them as

peculiar pelvic appendage, a modified third pel-
Kasidondae) with their family Megalomyc-

vic fin ray. They included the family in the order tendae - Greenwood et al. (1966) listed the family

Kasidoridae {sic) in the suborder Mirapin-
~

... , , .. ,. . . «..„•„ , natoidei, order Cetomimiformes. However,
1 Contribution from the University of Miami, Rosenstiel

School of Marine and Atmospheric Science. Biological Results Rosen and Patterson (1969: 456) suggested that,

of the University of Miami Deep-Sea Expeditions No. 122. "from illustrations of this fish [Kasidoron edom]
This research was supported in part by National Science an( j a brief examination of the holotype we are
Foundation research grants GB-893. GB-4472. GB-8047 to the

convinced that it j s very closely related to, and
senior author, by research grant OCE76-02251 to Dr. Bruce

Robison. and by Biological Sh.p Time grants GB-1204 and may be only the larva of, the beryciform Gib-

GA-4569. berichthys pumilus, with which it agrees in al-
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most every character. . . . Kasidoron is therefore

a beryciform. ..." Rosen and Patterson did not

elaborate further. A second species of Kasido-

ron, K. latifrons, was described by Thorp (1969)

from off Zanzibar in the western Indian Ocean.

During the period 1969-1972, we were able to

examine specimens referable to Kasidoron

edom collected since the description of that

species and many adult specimens identifiable as

Gibberichthys pumilus. Our study of these

specimens confirmed that Kasidoron edom in-

deed represented the prejuvenile stage of Gib-

berichthys pumilus, and we were thus able to

trace ontogenetic changes and to provide infor-

mation on biology and distribution. Our paper

was ready to publish in 1972 and was cited as in

press by Ebelingand Weed (1973: 412, footnote)

in their treatment of the family Gibberichthyidae

in the series titled "Fishes of the western North

Atlantic." One dilemma caused us to withhold

the paper at that time —this involved specimens

from areas other than the Atlantic. At that time

(1972) we had an adult specimen from the western

Indian Ocean and a small postlarval specimen

from the Molucca Sea. The adult was not in good

condition and the description of latifrons was

based on a prejuvenile which seemed to be

somewhat different from the Atlantic pre-

juveniles available to us. Waslatifrons a separate

species?

In 1973 Dr. John Paxton made available to us

an adult specimen in excellent condition which

was collected from the south-central Pacific, and,

as noticed by Dr. Paxton, his specimen seemed to

differ noticeably from Atlantic adults in having

smaller scales, among other features. In 1975 Dr.

Bruce Robison made available to us an adult col-

lected in the Halmahera Sea during the R/V

Alpha Helix S.E.A.L. Expedition; he sub-

sequently provided a second specimen from the

same source. Recently Paxton informed us of an

adult specimen in good condition collected by the

R/V Galathea off Madagascar which he located

in the Zoological Museumin Copenhagen. At last

it was possible to compare an adult in good condi-

tion from the western Indian Ocean (type locality

of latifrons was off Zanzibar) with adults from

the Pacific and with G. pumilus in the Atlantic

and to evaluate the status of latifrons

.
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Methods

The prejuvenile specimens are here termed the

"kasidoron" stage, although subsequent work-

ers may wish to disregard this term. The kasido-

ron stage is characterized by the presence of a

unique pelvic appendage, and we confine the

term to specimens possessing the appendage.

The terminology "prejuvenile" comes from

Hubbs (1958) as modified by Mansueti and Hardy

(1967).

The last two elements in the dorsal and anal fin

are counted as one ray. The first elements in the

dorsal and anal fin become spinous when the fish

is between 20 and 30 mmstandard length (SL).

The fin-ray counts of adults are taken as the

number of spinous points or spines plus soft rays

(see text).

Measurements are those commonly used to

describe teleost fishes with a few modifications.

Measurements originating from the anterior end

of the fish are taken from the most anterior point

of the left premaxillary. Head length is measured

to the posteriormost tip of the upper opercular

spine. Orbit diameter is the interior diameter of

the bony orbit measured in a horizontal line.

Measurements of prejuvenile specimens were

made with an ocular micrometer. The third pelvic

ray is measured to the tip of the ray without the

pelvic tree, and the stalk of the pelvic tree is

measured from the tip of the pelvic ray to the end

of the main stalk. Many adults were variously

damaged during capture, and some mea-

surements are, therefore, inaccurate. Mea-

surements of adults were usually taken to the

nearest 0.5 mm. Original data used to prepare

Figures 8-13 are on file at the California

Academy of Sciences.

Abbreviations of depositories of specimens are

as follows: AMNH—American Museum of Nat-

ural History, New York; AMS—Australian

Museum, Sydney; ANSP—Academy of Natural

Sciences of Philadelphia; BMNH—British

Museum (Natural History), London; BOC

—

Bingham Oceanographic Collection, Yale Uni-

versity; CAS—California Academy of Sciences,

San Francisco; MCZ—Museum of Comparative

Zoology, Harvard University; SIC; —Scripps In-

stitution of Oceanography, La Jolla; UMML

—

University of Miami, Rosenstiel School of

Marine and Atmospheric Science, Miami;

USNM—United States National Museum of

Natural History, Washington, D.C.; ZMUC

—

Zoological Museum, University of Copenhagen.

Material Examined
(Number of specimens and their standard length [mm] in par-

entheses.)

Gibberichlhys pumilus

Kasidoron stage (depths of capture are as given by the col-

lecting agency and are approximate estimates based on wire out

and wire angle; these specimens were collected with 1-meter

and 2-meter plankton nets): ANSP102061 (1; 21.2, holotype of

K. edom), 28°27' to 28°25'N, 73°42'W, 15 mover bottom of 4462

m, Pillsbury sta. 165, 2235-2335 hrs, 7 Aug. 1964. ANSP
102062 ( 1 ; 15.7, paratype of K. edom), taken with the holotype.

UMML162 13 ( 1 ; 7.8, paratype of K. edom), 32°46'N, 64°33'W,

8 m over 2743 m, Pillsbury sta. 144, 2025-2115 hrs, 3 Aug.

1964. UMML16214(1; 12.1, paratype oiK. edom), 28°30' to

28°27'N, 73°39' to 73°42'W, 1-2 mover 4462 m, Pillsbury sta.

164, 2115-2215 hrs. 7 Aug. 1964. UMML28806 (1; 15.3),

30°00'N, 68°00'W, 16 m over 5014 m, Pillsbury sta. 1053,

2109-2143 hrs, 24 Aug. 1969. ZMUCP41630(l; 7.5), 21°50'N,

50°12'W, 100 mwire out, Dana sta. 3543 III, 2145 hrs, 12 Aug.

1928. ZMUCP41631(l; 9.0), 24°48'N,53°47'W, 17 mwire out,

St. Jan sta. 543. 1930 hrs, 6 Aug. 1912. ZMUCP41632(1; 11.1),

24°10'N, 67°00'W, 77 mwire out, Ac Peterson sta. 803, 1900

hrs, 21 Sept. 1914.

Adults: CAS 14564 (2; 69 and 87, cleared and stained),

7°41'N, 53°48'W, 677 m, Oregon II sta. 10606, 21-m shrimp

trawl, 10 May 1969. CAS 14565 (3; 49, 53, and 71 .5) and BMNH
(1; 57.5), 29°I6'N, 86°55'W, 640 m, Oregon II sta. 10913,

58-m shrimp trawl, 12 Feb. 1970. FMNH82924 (1; 80.5),

7°49'N, 54°22'W, 732 m, Oregon II sta. 10604, 21-m

shrimp trawl, 10 May 1969. CAS 14566 (1; 91.5), 17°42'N,

63°58'W, 741 m, Oregon II sta. 10832, 21-m shrimp trawl, 3

Dec. 1969; CAS37920(1; 85), 7°41'N, 53°57'W, 735 m, Oregon
II sta. 1062 1,30-m shrimp trawl, 16 May 1969. CAS 14567 (2; 63

and 78) and CAS 14568 (1; 82.5, nerve preparation), 7°35'N,

53°29'W, 658 m, Oregon II sta. 10608, 39-m shrimp trawl, 1

1

May 1969. CAS 14569 (1: 85.5), 29°09'N, 87°58'W, 841 m,

Oregon II sta. 10650, 68-m shrimp trawl, 25 June 1969. CAS
14570 (1; 83.5) and UMML7041 (4; 57, 72.5 82.0, and 83.5),

29°10'N. 87°55'W, bottom depth 933-732 m (fishing depth un-

certain), Oregon sta. 2399, 12-mmid-watertrawl,4Feb. 1959.

The following additional adults were used in the map of

distribution but were not examined in detail: MCZ44211 (3

specimens), 7°46'N, 54°00'W, 732 m, Oregon sta. 4299, 20-m

shrimp trawl, 23 Mar. 1963. USNM187664 (1), 29°54'N,

80°1 l'W, 320-329 m. Silver Bay sta. 3661 , 24-m flat trawl, 16

Jan. 1962. UMMLuncat. (1; frozen). 20°40' to 20°42'N,

73°48' to 73°40'W, est. depth 800-1100 m over 1463-2304 m,

Pillsbury sta. 1 174, midwater trawl. 0441-0945 hrs, 29 June

1970. USNM187665 (1), 29°U'N, 87°47'W, 832 m, Oregon
sta. 3218. 18/24-m semi-balloon trawl, 9 Feb. 1961. Plus litera-

ture reference to one from Oregon sta. 1425, 29°04'N,

88°05' W, 914 m, 24 Sept. 1955. Plus the following USNMuncat.

lots: Oregon sta. 3654 (1), 29°08.5'N, 88°00.5'W, 732-750 m,

12-m flat trawl, 25 July 1962. Oregon sta. 3660 (1), 29°10'N,

87°57'W, 658-732 m, 12-m flat trawl, 27 July 1962. Oregon sta.

3669 (1), 28°51.5'N, 88°39'W, 622 m, 12-m flat trawl, 29 July

1962. Oregon sta. 3670 (4), 29°00.5'N, 88°22'W, 732 m, 12-m

flat trawl, 30 July 1962. Oregon sta. 4902 (2), 09°02.4'N,

76°31.5'W, 732 m, 20-m shrimp trawl, 28 May 1964. Miss Vir-

ginia, no sta. (1), 29°10'N, 79°50'W, 180-200 m, Mar.-Apr.
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Figure 1. Gibberichthys pumilus, kasidoron stage, 7.5 mmSL. ZMUCP41630.

Figure 2. Gibberichthys pumilus, kasidoron stage, 11.1 mmSL. ZMUCP41632.
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1952. Plus the specimens reported by Parr (1933): BOC2838 ( 1

;

3 1.5, holotype of G.pMw;/M.s)21°44'N,72°43'25"W, 2134 mwire

out, Pawnee sta. 48, about 2127 hrs, 6 Apr. 1927. BOCuncat.

(1,91), 25°39'N, 77°18'W, 1050 or 1 100 mto surface, triangular

midwater trawl, Atlantis sta. 1478, 20-21 Feb. 1933.

Gibberichthys latifrons

Kasidoron stage: ZMUCP41633 ( 1 , 7.8), 2°17'N, 126°48.5'E,

50 mof wire out, Dana sta. 3744 V, 21 10 hrs, 7 July 1929. (Plus

original description of K. latifrons, type locality off Zanzibar.)

Adults: USNM205551 (1; 112), 16°44'S, 43°44'E. 58 m.

shrimp trawl, Anton Bruun cruise 8, sta. 407J, 15 Oct. 1964.

ZMUCP416340; 124), off Madagascar, 1 1°43'S,49°09'E, 1300

m, Galathea Expedition 1950-52, sta. 220, 1 Mar. 1951. AMS
1.15999-001(1; 103), 11°17'S, 142°47'W, 0-1040 m, 3-m IKMT,
(ORSTOM)Coriolis sta. Caride III- 17, 7-8 Feb. 1969. CAS
37918 (1; 80), Halmahera Sea, 0°10.5'S, 128°33.3'E, 750-1000

m, opening and closing 2.4-m Robison midwater trawl. Alpha
Helix, S.E.A.L. Expedition, sta. 142. 1200-1400 hrs, 20 May
1975. CAS 37919 (1; 89.6), Halmahera Sea, 0°08.9'S,

128°40.0'E, 0-960 m, 2.4-m Robison midwater trawl. Alpha
Helix, S.E.A.L. Expedition, sta. 137, 0955-1300 hrs, 19 May
1975.

Comparison of Kasidoron edom with
Gibberichthys pumilus

Though a complete size series of specimens is

not available, it is possible to show that Kasido-

ron edom is the prejuvenile stage of Gib-

berichthys pumilus. Evidence comes especially

from metamorphosis of the pelvic appendage,

examination of ontogenetic changes in the devel-

opment of crests on the head, similarity of meris-

tic features, and other characters. These are dis-

cussed below.

Pelvic appendage. —The most striking feature of

the kasidoron stage is the presence of a peculiar

pelvic appendage (pelvic arborescence of Robins

and de Sylva 1965). This structure is described in

detail by Robins and de Sylva (1965) and Robins

(1966). The pelvic appendage is a highly modified

third pelvic ray which, according to Robins and

de Sylva (1965: 192), is ".
. . fitted at its tip with a

long, round stalk to which attach large, hollow,

leaf-like sacs." The pelvic appendage they illus-

trated was partially reconstructed and seems to

have been an even larger arborescence (see also

Thorp 1969, Fig. 1, for G. latifrons). Additional

material available to us shows the development
of this structure (Figs. 1-3). The pelvic tree is

only partially developed in the 7.5-mm specimen
(Fig. 1) and an 1 1 . 1-mm specimen (Fig. 2), and it

then proliferates rapidly in size and complexity as

shown in a 15.3-mm specimen (Fig. 3). (Further

embellishment is found in the 21.0-mm holotype

of Kasidoron latifrons [Thorp 1969: Fig. l].)The

31.5-mm holotype of Gibberichthys pumilus

lacks the pelvic appendage, as do all of our larger

specimens. However, we do find evidence in

adults which suggests the fate of the pelvic ap-

pendage. In adults there is a discontinuity area

part way up the third pelvic fin ray (Fig. 4) which

is easily visible in cleared-and-stained speci-

mens. Webelieve the expanded area represents

the site of attachment of the pelvic appendage. It

seems most likely that when the pelvic tree is lost

the third pelvic ray continues to grow and seg-

ment normally, producing the result shown in

Fig. 4. This discontinuity occurs only on the third

pelvic ray as evidenced by examination of three

cleared-and-stained specimens. The third pelvic

ray in most juveniles and adults shows some evi-

dence of deformity; it is the thickest, and is fre-

quently slightly bent or distorted. The pelvic ap-

pendage is lost when the fish is between about 21

and 31 mmstandard length, the limits of our

material which have or do not have the append-

age.

Body shape and coloration. —The 15.3-mm pre-

juvenile specimen (Fig. 3), the 3 1 .5-mm holotype

of Gibberichthys pumilus (Fig. 5), and large

adults (Figs. 6 and 7) show the changes in body

shape with growth. Measurements (Figs. 8-13)

reveal that there is a constant growth rate of most

body parts when compared with standard length,

but different slopes of the growth curves cause

different apparent effects. For example, the orbit

increases in diameter very slowly as the fish

grows, so that the orbit is nearly one-half the head

length in prejuvenile specimens but one-seventh

or one-eighth of the head length in adults. Mea-

surements of some body parts when plotted

against standard length show slight changes in

growth rates at about a size where the pelvic

appendage is lost, and presumably when the

juvenile specimens move to a deeper habitat. For

example, the snout length (Fig. 1 1) grows slowly

in prejuvenile specimens, subsequently increases

rapidly , and then shows a slower constant growth

rate in adults. Head length (Fig. 13) seems to

show a similar change in growth rate. The length

of the third pelvic fin ray (Fig. 12) increases very

slowly, thereby becoming very small propor-

tionally in larger specimens, but some variability

in our measurements results from the third ray

being broken in large specimens; the develop-

ment of the pelvic appendage (Fig. 12) is ex-
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Figure 3. Gibberichthys pumilus, kasidoron stage, 15.3 mmSL, UMML28806.

tremely rapid. Other measurements are given in the orbit from a sub-superior to a more lateral

Figs. 8-13. position. The proliferation of thin, spiniferous

The most notable changes in body shape, be- crests over the head of the prejuveniles and

sides proportional differences in eye size, are the juveniles is accompanied by closure of the

shift in position of the mouth from an oblique cavernous sulci permeating the head. This transi-

position to a more terminal one, and a change in tion is observed in the fenestration of the su-

Figure 4. Lateral view of the third pelvic fin ray of adult Gibberichthys pumilus. Arrow indicates discontinuity (see text).
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Figure 5. Holotype of Gibberichthys pumilus, 31.5 mmSL, after Parr, 1933.

Figure 6. Gibberichthys pumilus, 82 mmSL. UMML7041.

Figure 7. Gibberichthys pumilus, 87 mmSL, CAS 14564, cleared and stained.
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Figure 10. Interorbital width, longest dorsal soft ray, and longest anal soft ray in Gibberichthys pumilus and G. latifrons

(enlarged symbols).

praorbitalregionofa 15. 3-mm specimen (Fig. 14a)

and is also visible in the same area in adults (Fig.

14b). Similarly, the bony crests so characteristic

of the head of adults (Fig. 6-7, 14) are just ob-

servable in the internasal region of a 15. 3-mm
specimen (Fig. 15). As growth continues, the rel-

ative position of several cranial bones changes

concomitantly to correspond with the lengthen-

ing and flattening of the head. These include the

change in position of the maxillary to accommo-

date a rearward shift in the angle of the preoper-

cle and opercle. The maxillary is unsheathed in

prejuveniles, but growth of the circumorbital

bones partially sheathes the maxillary in larger

specimens.

The height of the lumps on the midline behind

the head (one character used by Thorp (1969) to

distinguish K. latifrons from K. edom) is due to

three interneural (predorsal) bones (see espe-

cially Figs. 3, 6-7; see Thorp, 1969, Fig. KforG.

latifrons). Their manifestation as lumps seems

more prominent in the prejuveniles than in

adults, but this variability may also result from

shrinking with preservation.

Little ontogenetic change in coloration occurs;

both juveniles and adults are black. The eyes of a

freshly captured adult (Pillsbury sta. 1174)

glowed red when a flashlight was shined on them.

Meristic characters. —Counts of dorsal, anal,

pelvic, and pectoral rays are similar both in the

kasidoron stage and in adults (Table 1). The an-

terior fin elements in the dorsal and anal fins

become spinous when the fish reaches a size be-

tween our largest kasidoron stage (21.2 mm) and

the holotype of Gibberichthys pumilus (31.5

mm). The anterior spines are fixed on broad, firm

bases; usually only the last spine is movable.

There are usually 6 spinous points in the dorsal

fin and 4 in the anal fin. The first plate of the anal

fin has 2, while subsequent plates each bears 1

spinous point. Our adult specimens average

about Wi "ray" higher in dorsal "fin-ray" count

when spinous points plus soft rays of adults are
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Figure 14. Lateral view of oribital region in (A) postlarva,

UMML28806, 15.3 mmSL, and (B) small adult. UMML7401

,

72.5 mmSL, of Gibberichthys pumilus.

which may result from error because of the small

size of prejuveniles examined. We believe that

there can be no doubt that Kasidoron edom is the

prejuvenile stage of Gibberichthys pumilus.

Species of the Genus
Gibberichthys

Since Kasidoron edom is the prejuvenile of

Gibberichthys pumilus , then Kasidoron latifrons

Thorp from the western Indian Ocean is a pre-

juvenile of the same species or a separate species.

Wehave available only six specimens from out-

side the Atlantic; Ebeling and Weed (1973) re-

5mm

Figure 15. Dorsal view of nasal region in (A) postlarva and

(B) a small adult of Gibberichthys pumilus (same specimens

as in Fig. 14).

ported one non-Atlantic specimen, and the

holotype of latifrons brings to eight the total

non-Atlantic specimens known.

The differences between the holotype of latif-

rons and prejuveniles of pumilus as given by

Thorp (1969) are as follows: the lumps behind the

head are larger and the body deeper in latifrons,

and latifrons has a minute extra pore in the head

lateralis system, no small cycloid scales along the

lateral line, a lower gill-raker count, slight differ-

ences in measurements, and differences in the

pelvic appendage. The dorsal lumps are caused

by three interneural (predorsal) bones, and the

prominence of the lumps is probably related to

some extent by condition or shrinkage with pres-

ervation. We are unable to assess the minute

extra head pore. The number of gill rakers and

other counts (Table 1) fall within the range of

pumilus based on our material. Weare unable to

provide much additional information on differ-

ences in the pelvic appendage (see Thorp 1969:

68-69) but suspect this to be a structure which is

variable in details; no Atlantic prejuvenile had
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Table 1. Counts for Specimens of Gibberichthys pumilus and G. latifrons.
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Figure 16. Caudal skeleton of Gibberichthys pumilus . CAS
14564, 87 mmSL.

(suggested Kasidoron was young of Gibberichthys; relation-

ships). Rosen 1973: 469 et seq. (relationships).

Kasidoroidae Robins and de Sylva, 1965: 190 et seq. (type-

genus Kasidoron Robins and de Sylva, 1965). Robins 1966:

696-701 (descriptive information, relationships).

Kasidoridae {sic), Myers and Freihofer 1966: 193-194 (com-

pared with Megalomycteridae). Greenwood et al. 1966: 395

(listed in suborder Mirapinnatoidei, order Cetomimiformes).

Genus Gibberichthys Parr

Gibberichthys Parr, 1933: 5 (type-species Gibberichthys

pumilus Parr, by original designation, monotypic).

Kasidoron Robins and de Sylva, 1965: 190 (type-species

Kasidoron edom, by original designation, monotypic).

Gibberichthys pumilus Parr

Gibberichthys pumilus Parr, 1933: 5-6, Fig. 1 (type-locality

21°44'N, 72°43'25"W, 2134 mwire, 6 Apr. 1927, Pawnee sta.

48: BOC 2838). Parr 1934: 35-36, Fig. 11 (description of

91-mm specimen: Atlantis sta. 1478; compared with

holotype). Myers 1936: 118 (belongs near Stephanoberyci-

dae). Springer and Bullis 1956: 66 (listed; Gulf of Mexico,

Oregon sta. 1425). Grey 1959: 333-334 (description of

a 47-mm specimen, 29°04'N, 88°05'W, 914 m, Oregon
sta. 1425). Ebeling and Weed 1973: 412-414 (in part;

figure and part of description is G. latifrons; family relation-

ships).

Gibberichtys pumilus, Ebeling 1962: 11 (misspelled genus;

agreed with Rofen that it was allied to melamphaeids).

Kasidoron edom Robins and de Sylva, 1965: 189 et seq., Figs.

1-2 (original description; types from near Bermuda and NE
of Bahamas). Robins 1966: 696 et seq.. Figs. 1-3 (additional

information on K. edom; relationships). Voss and Sisson

1967: 393 (figure). Thorp 1969: 62 et seq. (compared with K.

latifrons). Rass 1971: plate opposite p. 97 (figure; tips of

pelvic appendage shown as luminescent).

Gibberichthys latifrons Thorp

Gibberichthys latifrons Thorp, 1969: 61-70, Figs. 1-4 (original

description; type-locality near Zanzibar, 08°34'S, 41°37'E;

good description; compared with K. edom).

Gibberichthys pumilus , Ebeling and Weed 1973: 412-414, Fig.

12 (good figure; did not distinguish latifrons from edom).

Distribution and Biology

Gibberichthys pumilus is now known from

several localities in the western Atlantic (Fig. 17).

Gibberichthys latifrons is known from the west-

ern Indian Ocean (3 specimens), the Halmahera

Sea area (3), near Samoa (Ebeling and Weed
1973) (1), and west of the Marquesas Islands (1).

We attribute the separate distribution of pre-

juveniles and adults in the Atlantic Ocean (Fig.

17) to an artifact of collecting methods and effort.

The prejuveniles were captured in oceanic waters

where University of Miami Pillsbury opera-

tions were concentrated, and most adults were

caught in coastal waters where Oregon and

Oregon II trawling operations were conducted.

Weexpect the species is widespread in the west-

ern Atlantic.

Lack of data from closing nets allows us only

limited interpretation of the vertical distribution

of adults. The prejuveniles are epipelagic, all cap-

tures being taken between near-surface waters

and about 50 m. All captures were made at night

and no specimens were taken in near-surface day-

light tows. One might infer from the black color-

ation of the fish that prejuveniles may undergo

diel migration at least into lower epipelagic or

upper mesopelagic levels during daylight hours.

Changes in morphology between the prejuvenile

stage and the juvenile stage, which occur at about

the time that the fish descend into the lower

mesopelagic or upper bathypelagic levels, are

discussed in an earlier section.

Capture of adults has been by use of both bot-

tom trawls and midwater nets. The shallowest

bottom trawl haul in the western Atlantic was in

320 mand the deepest in 841 m, with most in the

range of 650-750 m. Additional collections of

adults from vertical tows and non-closing midwa-

ter nets add limited information; one capture was

estimated to be at 800- 1 100 mand another in 1050

or 1 100 m. It would appear that the depth range of

adults in the western Atlantic is roughly from 300
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mto 1000 m; however, one adult of latifrons from

the western Indian Ocean was collected at a

depth of 58 m (correspondence with Leslie

Knapp indicates that the depth of capture is accu-

rate). The adult from the southwestern Pacific

was from an oblique tow between and 1040 m,
and the one reported by Ebeling and Weed ( 1973)

between and 1000 m. The presence of fat in

swimbladders of adults and the absence of cap-

tures in near-surface waters at night, where

most trawl hauls for midwater fishes have been

made, suggests that adults do not undergo ver-

tical migration, at least not into near-surface

waters.

The food of postlarval specimens was reported

by Robins and de Sylva (1965: 200) as copepods,

particularly calanoid copepods. Stomachs of 16

adults of Gibberichthys pumilus were removed
and the contents examined. Fifteen specimens

contained food, 13 of which had identifiable con-

tents as follows:

western Atlantic Ocean (symbols represent stations).
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marids in the total plankton mass above 3000 m is

negligible, but since these amphipods were com-

mon in stomachs and because other plankters

were few. we suspect that Gibberichthys pumilus

is selective in its food habits.

The use of the pelvic appendage deserves addi-

tional study. Robins and de Sylva (1965: 199)

reported on the swimming behavior of a freshly

captured specimen in a shipboard aquarium.

They suggested that the pelvic appendage may
mimic the nectosome of siphonophores. A more

complete description of the pelvic appendage

was given by Robins (1966: 698-700), particularly

regarding microstructure. No sign of any spe-

cialized structure that could account for lumines-

cence was found, and no muscle fibers or nerves

were found associated with the stalk or "leaves
.'

'

However, the epithelium on the tips of the pelvic

appendage had been sloughed off in the specimen

examined by Robins and de Sylva (1965) (per-

sonal communication from Mrs. Priscilla Ras-

quin Breder), so that epithelial luminescent struc-

tures could have been lost. A second specimen

was observed alive by de Sylva (Pillsbury sta.

P- 1 053) . The specimen lived for about four hours

,

swam only moderately, alternating bursts of ac-

tive swimming near the surface with periods of

quiet on the bottom. Its behavior appeared ab-

normal. Periodic examination of the specimen in

the dark showed that the "leaf tips, if lumines-

cent, were not noticeably so, but the room was

not completely dark. The tips of the fresh

"leaves" were pale greenish yellow, acast some-

times characteristic of luminous structures (see

Nicol 1967, 1969). A color illustration which

shows the presumed luminous nature of the

epithelium of the tips is presented in Rass ( 1 97 1

:

plate opposite p. 97). The simple nature of the

pelvic appendage would seem to rule out volun-

tary control of the luminescence, but bacterial as-

sociations might be possible. (However, we
would caution against illustrations depicting

luminescence [e.g., Rass 1971] because it is quite

possible that no luminescence is involved.) The
apparent lack of muscles associated with the pel-

vic appendage renders it passive and would seem
to limit its use to either mimicry as proposed by

Robins and de Sylva (1965) or general deception,

particularly when viewed from below or behind,

or as a "cover" source which might attract food

items. The arborescence in Thorp's specimen

(1969: Fig. 1) resembles Sargassum weed more
than in Robins' specimen (1966: Fig. 1).

Ripe gonads were found in two female speci-

mens measuring 81 and 87 mmSL collected on

May 10th. The eggs contain an oil globule. There

is no evidence that the species is hermaphroditic.

Remarks

The relationships of the family Gib-

berichthyidae deserve additional study. We
agree with Ebeling and Weed ( 1973) that the fam-

ily Gibberichthyidae seems to show closest rela-

tionships to the family Stephanoberycidae, and a

more distant relationship to the Melamphaeidae.

A brief examination of stephanoberycids and

melamphaeids was made, and we found no indi-

cation that a prejuvenile pelvic appendage exists

in any xenoberyciform group except Gib-

berichthys. Some melamphaeids, particularly

postlarval specimens of the genus Poromitra,

have extremely long pelvic fins with the indi-

vidual rays branched many times and becoming

hair-like distally. The family Gibberichthyidae is

uniquely characterized by the presence of the

pelvic appendage in postlarval specimens. It was

separated by Norman (1957: 213) from melam-

phaeids and stephanoberycids on the basis of the

presence of spines in the pelvic, dorsal, and anal

fins in Gibberichthys, especially the rigid spines

with broad, flattened basal plates in the dorsal

and anal fins (see also Ebeling and Weed 1973).

When one recalls that the soft fin rays of the

kasidoron stage become the fin spines of Gib-

berichthys . it is not difficult to consider that simi-

lar transitions of rays to fin spines may also occur

in other groups of deep-sea fishes which are sus-

pected of bizarre metamorphoses.

Wealso briefly examined specimens of Ron-

deletia bicolor and were struck by the re-

semblance of this fish to Gibberichthys, as was

Rofen (see Ebeling 1962: 1 1; Ebeling and Weed
1973: 399). Ebeling and Weed (1973: 399) dis-

cussed the problems surrounding placement

of Rondeletia and the classification of three

groups, their orders Xenoberyces (Stephano-

beryciformes), Beryciformes, and Cetunculi

(Cetomimiformes). Add to this the fact that

Robins (1966) placed the postlarval Kasidoron

edom in the Mirapinniformes. In turn he placed

these near the Cetomimiformes, and noted

that some of them were prejuveniles of ceto-

mimids (Robins 1974), e.g. Megalomycter ,Atax-

olepis (C. R. Robins, personal communica-

tion). However, Rosen and Patterson (1969) re-

moved Kasidoron to the Beryciformes (including
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also the Cetomimoidei) but did not comment on

the remainder of the mirapinniform fishes except

to include them (op. cit.: 461) in the Lam-

pridiformes. Nor does the reshuffling and reor-

ganizing of these groups by Rosen and Patterson

( 1969) from the classification of Greenwood et al.

(1966) advance our understanding of relation-

ships except to move the Lampridiformes next to

the Beryciformes and place all of them in the

same superorder. Rosen (1973) has further re-

shuffled these and other groups and presented

(op. cit.: 469) a working hypothesis that there is a

group (iv) within a broad order Beryciformes

containing the Barbourisiidae, Rondeletiidae,

Gibberichthyidae, Cetomimidae, Mirapinnidae,

Eutaeniophoridae, Megalomycteridae, Melam-

phaeidae, Stephanoberycidae, and Anoplogas-

teridae. It is apparent that the higher-category

classification of these fishes remains uncertain.

Recent collections of deep-water fishes by

many researchers are disclosing that our knowl-

edge of metamorphosis of deep-water fishes is

poorly known, and bizarre transformations in-

volving more than one metamorphosis may be

common in certain fish groups. Certainly, the

identity of such groups as the Rosauridae,

Megalomycteridae, Mirapinnidae, and Eutae-

niophoridae should be re-examined, and some

are being studied by other workers. It is possible

that at least some of these represent prejuvenile

stages of cetomimoid, berycoid, or other fishes.
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